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An improved ability to direct and control biomolecular interactions in living cells would impact 26 on synthetic biology. A key issue is the need to introduce interacting components that act 27 orthogonally to endogenous proteomes and interactomes. Here we show that low-complexity, 28 de novo designed protein-protein-interaction (PPI) domains can substitute for natural PPIs and 29 guide engineered protein-DNA interactions in Escherichia coli. Specifically, we use de novo 30 homo-and hetero-dimeric coiled coils to reconstitute a cytoplasmic split adenylate cyclase; to 31 recruit RNA polymerase to a promoter and activate gene expression; and to oligomerize both an upstream λcI binding site.
149
The homodimeric CC-Di fusions did not activate gene expression in this system 150 (Supplementary Figure S1 ). This is not surprising as both λcI and the α subunits are themselves 151 dimers, so we expect only in cis CC homodimerization and no in trans DBD-target interactions.
152
By contrast, all the CC-Di-AB combinations activated transcription, regardless of which of the
153
AB pairing was fused to the α subunit and which was fused to the DBD (Figure 2 b and c).
154
Activation depended on the presence of a cognate binding partner (Supplementary Figure S1 ), 155 and in any given orientation the degree of activation increased with the length of the PPI for showed stronger repression when co-expressed with a fusion partner carrying a 3.5-heptad CC-
194
Di-A sequence than they did when paired with a 3-heptad variant, and the level of repression
195
increased further when the 4-heptad CC-Di-A sequence was used. Di-AB heterodimerization system. We designed a second 16 repeat TAL array, which retained 
Plasmid construction
17
The CC sequences and corresponding DNA sequences used in this work are shown in table S1.
18
A short linker was encoded upstream of each CC peptide (table S2) , and XbaI and Acc65I TALE and also the 0.5 TAL repeat which is at the C-terminal end of the TALE repeat array, XbaI/Acc65I sites to produce pVRcTALY-CC-Di-A.
86
The reporter plasmid pVRbLacUV5 (kan R ) allows the expression of sfGFP from the lacUV5 87 promoter and is derived from the plasmid pVRb20_992 (a gift from Christopher Voigt, Table S1 : The amino acid sequences of the CC peptides used in this work 9, 10 . Below is the DNA sequence which was designed using codons 109 selected for expression in E. coli. 
